An objective test of working memory combining EEG with task performance measures provides a measure of an individual's neurocognitive function with high stability over several years.
a b s t r a c t
Objective: Assess individual-subject long-term and within-day variability of a combined behavioral and EEG test of working memory. Methods: EEGs were recorded from 16 adults performing n-back working memory tasks, with 10 tested in morning and afternoon sessions over several years. Participants were also tested after ingesting nonprescription medications or recreational substances. Performance and EEG measures were analyzed to derive an Overall score and three constituent sub-scores characterizing changes in performance, cortical activation, and alertness from each individual's baseline. Long-term and within-day variability were determined for each score; medication effects were assessed by reference to each individual's normal day-to-day variability. Results: Over the several year period, the mean Overall score and sub-scores were approximately zero with standard deviations less than one. Overall scores were lower and their variability higher in afternoon relative to morning sessions. At the group level, alcohol, diphenhydramine and marijuana produced significant effects, but there were large individual differences. Conclusions: Objective working memory measures incorporating performance and EEG are stable over time and sensitive at the level of individual subjects to interventions that affect neurocognitive function. Significance: With further research these measures may be suitable for use in individualized medical care by providing a sensitive assessment of incipient illness and response to treatment.
Published by Elsevier Ltd. on behalf of International Federation of Clinical Neurophysiology.
Introduction
Working memory (WM), the ability to actively sustain attention to a mental representation, is an essential cognitive brain function that underlies many uniquely human cognitive abilities such as language comprehension, reasoning, and planning (Baddeley, 1992) . The neural basis of WM ability has been studied extensively using tasks that require individuals to compare a current stimulus with one presented on a prior trial (n-back tasks) (Gevins and Cutillo, 1993; Gevins et al., 1996 Gevins et al., , 1997 Braver et al., 1997; Cohen et al., 1997; McEvoy et al., 1998; Jansma et al., 2000; Ravizza et al., 2005) . Functional neuroimaging studies have reliably demonstrated that n-back tasks activate frontal lobe areas critical to the control of attention and the maintenance of representations in mind (Jonides et al., 1993; Cohen et al., 1994; McCarthy et al., 1994; Jansma et al., 2000) . The magnitude and extent of this activation is directly related to increasing task load (Braver et al., 1997; Druzgal and D'Esposito, 2001) 
